Background: Symptom control is an important part of palliative care and important to achieve optimal quality of life (QOL). Studies have shown that patients with advanced cancer suffer from diverse and often severe physical and psychological symptoms. The aim is to explore the influence of symptom clusters on QOL among patients with advanced cancer. Materials and Methods: 709 patients with advanced cancer were recruited to participate in a clinical trial focusing on symptom management and QOL. Patients were adults newly admitted to hospice home care in one of two hospices in southwest Florida, who could pass mental status screening. The instruments used for data collection were the Demographic Data Form, Memorial Symptom Assessment Scale (MSAS), and the Hospice Quality of Life Index-14. Results: Exploratory factor analysis and multiple regression were used to identify symptom clusters and their influence on QOL. The results revealed that the participants experienced multiple concurrent symptoms. There were four symptom clusters found among these cancer patients. Individual symptom distress scores that were the strongest predictors of QOL were: feeling pain; dry mouth; feeling drowsy; nausea; difficulty swallowing; worrying and feeling nervous. Conclusions: Patients with advanced cancer reported various concurrent symptoms, and these form symptom clusters of four main categories. The four symptoms clusters have a negative influence on patients' QOL and required specific care from different members of the hospice healthcare team. The results of this study should be used to guide health care providers' symptom management. Proper attention to symptom clusters should be the basis for accurate planning of effective interventions to manage the symptom clusters experienced by advanced cancer patients. The health care provider needs to plan ahead for these symptoms and manage any concurrent symptoms for successful promotion of their patient's QOL.
Introduction
An individual's symptom experience and ability to function in everyday life are increasingly being acknowledged as important health outcomes for individuals with cancer (Liposcomb et al., 2005) . Patients with cancer are known to suffer from a number of severe physical, social and psychological symptoms. These symptoms seldom occur in isolation in patients with advanced cancer. Some symptoms may be directly associated with progression of the disease, whereas others are associated with the treatment (Changet al., 2000; Cohen and Mount, 2000; Cooley et al., 2003; Portenoy et al., 1994) . Dodd et al., (2001) defined symptom cluster as three or more concurrent symptoms that are related to each other but do not necessarily share the same etiology. Dodd et al., (2001) also proposed that if a key symptom in the group of commonly occurring symptoms could be treated then the associated symptoms may be relieved. Kim et al., (2005) redefined symptom cluster as follows: "A symptom cluster consists of two or more symptoms that are related to each other and that occur together. Symptom clusters are relatively independent of other clusters, and may reveal specific underlying dimensions of symptoms. Relationships among symptoms within each cluster should be stronger than relationships among symptoms across different clusters. Symptoms in a cluster may or may not share a common etiology" (p. 278). Most of the attributes of a symptom cluster proposed by Kim et al., (2005) reflect symptom clusters empirically derived from an exploratory factor analysis.
Studies dealing with cancer patients have focused on the occurrence of multiple symptoms or symptom clusters. Dodd et al., (2001) were among the first to use the term symptom clusters in their work on pain, fatigue, and sleep disturbances; and together with others they found that the occurrence of multiple symptoms independently predicts changes in patients' function, treatment outcomes and quality of life (QOL) if poorly managed (Diegel-Vandyk et al., 2012) . In palliative care, the primary goal is alleviating symptom distress resulting from multiple symptoms and enhancing QOL for patients and their families (WHO, 2009) . To meet the patients' multiple needs, it is generally recommended that the care provided for them is holistic, multidisciplinary and patient-as well family-centered. To achieve the goal of successful symptom management and to promote optimal QOL in patients with advanced cancer, it is essential to identify the most prevalent and distressing symptoms and discern their impact (Kirkova et al., 2010) .
Though patients with advanced cancer experience significant psychological and physical distress, there is limited evidence on how their symptoms cluster together. Previous studies have identified physical symptoms, distress, functional status, psychological symptoms, interpersonal status and social interaction, environmental impact, impact on caregivers, and spiritual outlook to be the most significant factors that should be addressed in palliative care settings (Adler et al., 2009; Teunissen et al., 2007; WHO, 2009) . Fatigue and pain are the most prevalent, severe and distressing symptoms at the end of life (EoL), irrespective of the underlying type of cancer, and/or clinical setting (Chang et al., 2000; Cohen et al., 2001; Tranmer et al., 2003) . Symptom severity and symptom distress represent distinctive features of QOL. Symptom distress is defined as physical or mental upset, anguish, or suffering reported as a result of specific symptoms (Rodhes et al., 1998) . McMillan and Small (2002) studied cancer patients receiving home health based hospice care. The investigators found that lack of energy, dry mouth, pain, feeling bloated and difficulty sleeping were most distressing problems reported by patients, in fact, symptom distress was a significant predictor of QOL. The earlier work of (Cheung et al., 2009) , recognized that two distinctive symptom clusters exist in advanced cancer outpatients and these include a psychological cluster (anxiety and depression) and a physical cluster (fatigue, drowsiness, nausea, decreased appetite, and shortness of breath), and both were influenced by the site of the primary cancer. The factors that contribute to the symptom distress include proximity to death, age, disease severity, and functional status (Tranmer et al., 2003) .
Even with the advances in our understanding of cancer biology and symptom control, the negative effects of unalleviated symptoms are still common and lead to disruption of treatment (Rosenthal et al., 2007; Hadi et al., 2008; Cleeland et al., 2011; Thong et al., 2011) , decreased functioning in everyday life (Dodd et al., 2001) , and impaired QOL (Chang et al. 2000) . Therefore, symptom clusters are clinically important and influence patient outcomes (Doddet al., 2001; Fox and Lyon, 2006; Gift et al., 2004) . The process of managing the symptom experience for patients with cancer is complex partly because the as symptoms are dynamic and have numerous causes and effects. For instances, a study of breast cancer patients revealed that a specific symptom cluster (pain, fatigue, sleep disturbances, and depression) fluctuated among four subgroups of outpatients, and the subgroups with high severity levels of all four symptoms reported poorer functional status and QOL (Dodd et al., 2010) . Another study reported that as the breast cancer disease or treatment progresses, the symptom severity changed, such that, the increase in severity of sleep disturbance, fatigue, and depression during chemotherapy was similar to that newly diagnosed stage I-III breast cancer patients (Liu et al., 2009) .
Few studies have explicitly tested the demographic variates in symptom patterns among advanced cancer patients (Husain et al., 2007; Jodhory et al., 2001; Walsh et al., 2000; Zimmermann et al., 2010) , and none have studied the influence of such variants on symptom clusters. To our knowledge, this is the first study to explore symptom clusters and to test the relationship between symptom clusters and QOL in hospice cancer patients. Cognizance of age and related symptom variant may help to improve and provide better symptom directed interventions for particular subgroup of patients with cancer receiving hospice care. A good understanding of these identified contributors to symptom distress can help to provide effective comprehensive care to all patients with cancer (Hughes et al., 2012) . Therefore, knowledge from the current study may be useful when planning intervention studies to manage multiple concurrent symptoms in patients with cancer receiving hospice care and when providing clinical care with goal of palliation of cancer symptoms to improve QOL. The aim of this study was to identify symptom clusters in oncology patients receiving hospice care and examine whether symptom clusters are related to demographic, health, and QOL variables. The study aims to meet the following objectives:
1) Identify symptom cluster in oncology patients receiving care at large not for profit-hospices in the southeastern United States;
2) Examine whether symptom clusters in cancer patients receiving hospice home care are related to demographic (particularly age), and QOL variables.
Conceptual Framework
The conceptual framework that was used for the identification of symptom clusters in this study was the Theory of Unpleasant Symptoms (Lenz et al., 1997) . The theory explains the concept of multiple symptoms as those which that occur simultaneously and may be interrelated. The theory suggests that each symptom can vary in duration, intensity, quality, and distress, and that multiple symptoms can occur together as a result of distinct event or one symptom can precede another. Therefore, the relationships among symptoms are multiplicative rather than additive in nature. For instance, a patient's complaint of lack of energy gets considerably worse when lack of appetite and difficulty sleeping are experienced concurrently. The development of symptom clusters affects patient outcomes and may be influenced by the patient's demographic and clinical characteristics. The theory of Unpleasant Symptoms is a good fit for the current study because it clearly defines phenomenon of symptom clusters as well as the relationship among symptoms and QOL. In the current study QOL was considered as one of the outcome of symptom clusters.
cancer diagnoses and designated caregivers were asked for permission for a home visit to explain the study. During the first home visit, consent was obtained and baseline data were collected.
Statistical Analysis
Data were analyzed using SPSS Version 20.0 (SPSS, Inc., Chicago, IL, 2009). Descriptive statistics were performed to describe the participants' demographic and clinical characteristics, and symptom experiences. After all assumptions of the statistical analysis were tested and met, exploratory factor analysis was used to determine the number of symptom clusters. Stepwise multiple regression analysis was used to determine the predictive ability of symptoms to predict QOL. An exploratory factor analysis (EFA) was performed to identify the number of symptom clusters based on symptom distress ratings. Exploratory factor analysis with principal components (rotated component matrix with varimax rotation) was used to extract factors using eigenvalues of 1.0 and expressed only factor loadings greater than 0.3 (Hair et al., 2009 ). The maximum likelihood estimation procedure was used to extract the factors from the variable data. Kaiser's rule was used to determine which factors were most eligible for interpretation because this rule requires that a given factor is capable of explaining at least the equivalent of one variable's variance. This is not unreasonable given that factor analysis aims at reducing several variables into fewer factors. The Kaiser-Meyer-Olkin (KMO) was used to examine sampling adequacy or deciding whether factor analysis is appropriate. The communalities were used to observe the level of shared variance between items. These results met criteria and supported the use of factor analysis for this data. Regarding testing of the clustering, all symptoms with factor loadings above 0.30 and loaded on more than one factor were considered and explored through the Pearson's r correlations. The Cronbach's alpha coefficient was used to determine the internal consistency and reliability of the clusters that were derived from the factor analysis; if it was more than 0.60. Cronbach's alpha coefficient was used to test the clustering of symptom clusters which were derived from the factor analysis. Naming and describing the factors were based on the symptoms with higher loadings and correlations. Naming of a symptom cluster was based on the most symptoms presented within that cluster.
Results

Participants' Characteristics
About two thirds of the sample (n= 400) were male. The mean age of participants was 72.7 years (range= 21 -95). The majority were married (n=451, 63.3%) and Caucasian (n=690, 96.9%); living with spouse or partner (n=665, 93.4%); and living in suburban area (n=559, 78.7%). The average time since diagnosis was 26.8 months. About one third of patients (34%) had lung cancer, 9.1% had pancreatic cancer, 7.1% had colon cancer, 5.9% had prostate cancer and 5.6% had breast cancer.
Materials and Methods
Design and Sampling
This descriptive, cross-sectional study used self-reported questionnaires to obtain information from a sample of 709 patients with advanced cancer who had been receiving cancer care in the community and were newly admitted to hospice home care in one of two hospices in southwest Florida. English speaking adults who were receiving care from these hospices participated in the study. Eligible patients were adults with a terminal cancer diagnosis who were able to pass a mental status screening.
Instruments
The study instruments used to collect data were comprised of the revised Memorial Symptom Assessment Scale (MSAS), Hospice Quality of Life Index-14, and demographic data form. The demographic data form was used to collect data about the participant's' age, gender, education level, marital status, religion. This form included data about cancer type.
The MSAS is a patient rated and multidimensional instrument designed to evaluate the intensity and distress from a list of 33 symptoms. The scale consists of five-point Likert-type response choices for each item, including physical symptoms as well as psychosocial symptoms. The higher the scores on the distress items, the more distressing the symptoms are for the patient (Portenoy et al., 1994) .This study used a revised MSAS that was modified for use for hospice patients. The revised MSAS has 25 items rated from 0 -4 for distress and the resulting subscale scores for distress range from 0 -100. The construct validity and high reliability of the revised MSAS for use among patients with cancer in hospice care were supported in other studies (McMillan and Small, 2002) .
The HQLI-14 is a 14-item shortened version of the previously used and validated Hospice Quality of Life Index (McMillan and Weitzner, 1998) . The original version of the HQLI addresses three aspects of overall QOL and these include psychophysiological well-being, functional well-being, and social/spiritual well-being (McMillan and Weitzner, 1998) . The validity and reliability of the HQLI were in previous studies (McMillan and Mahon, 1994) . The HQLI-14 was developed for repeated clinical use with hospice patients and it measures the overall QOL using three subscales, including psychophysiological well-being (six items), functional well-being (four items) and social/ spiritual well-being (four items). Each item is scored using a ten-point scale where 10 indicate the most favorable response and lower scores represent poorer QOL.
Data Collection Procedure
The study was approved by the administration of each hospice before it was submitted to the Institutional Review Board (IRB) at University of South Florida. All study participants provided informed consent. A total of 709 patients had completed data on all of the study measures required for the analysis. The participants were screened each morning by reviewing the face sheet of each patient admitted to the hospice. The patients who had
Symptoms Frequency and Bother
Participants reported an average of 9.8 symptoms (SD= 4.7). The frequency and mean bother score for each of the 25 symptoms are shown in Table 1 . The six most commonly reported symptoms were: lack of energy (84%), pain (68.9%), dry mouth (67.1%), lack of appetite (58.4%), feeling drowsy (57.2%), and shortness of breath (56.8%). The most bothersome symptoms were lack of energy, pain, shortness of breath, and dry mouth. The mean symptom bother scores (on a 0 to 4 scale) ranged from 0.35 for problems with sexual interest or activity to 2.2 for lack of energy.
Factor Analysis and Symptom Clusters
Using Kaiser's rule and Scree plot, 7 factors were extracted. The result shows that the first seven factors together account for 51.3% of the total variance. Table 2 shows the rotated factor loadings (correlations between the variable and the factors). The factors with correlations ≥ 0.3 are highlighted.
As shown in Table 2 , 10 symptoms were clearly loaded on more than one factor, with factor loadings above 0.30. Correlations among various symptoms within each factor (cluster) were examined. Pain loaded on factor 1 and factor 4 but the correlations between pain and symptoms within factor 1 were higher than that for factor 4, thus pain was classified within factor 1. Similarly, nausea and vomiting were classified as part of factor 2, shortness of breath was considered to be part of factor 3. Drowsiness, dizziness, and irritability, worrying, feeling sad, difficulty concentrating, lack of energy, and sweating were classified in factor 4. Lack of appetite, difficulty in swallowing, cough and dry mouth were classified in factor 1.
As a result, 4 symptom clusters were identified that account for 38.55% of the total variance. The four factors were named as follows: Factor 1-physical -related symptom (pain, cough, dry mouth, difficulty swallowing, and lack of appetite); Factor 2-gastrointestinal -related symptom (nausea and vomiting); Factor 3-respiratory -related symptom (shortness of breath); and Factor 4 -psychological -related symptom (difficulty concentrating, feeling sad, irritability, sweating, dizziness, drowsiness, worrying, and lack of energy). The variance explained in all symptoms of these factors was 22.09%, 6.28%, 5.48%, and 4.68%, respectively. There were two symptom clusters which had a Cronbach's alpha coefficient greater than 0.60 and these were the psychological -related symptom (α= 0.77) and gastrointestinal related symptom (α= 0.76).
Relationships of Symptoms clusters to Demographics and Quality of Life
The correlations among the clinical variables of interest are shown in Table 3 . The four symptom clusters were significantly related to QOL. In all cases, the correlations were negative, indicating that higher ratings of distress or intensity were correlated with lower QOL scores. Age was significantly and positively correlated Table 2 . Factor Structure and Factor Loadings of the Symptoms among Cancer Patients with QOL ratings and negatively associated with symptom clusters. Other significant correlations were observed between years of schooling and QOL.
Predicting Quality of Life
When the cancer patients' QOL scores were further analyzed with respect to cancer patients' demographics (marital status, years of schooling, living area, and cancer diagnosis), significant differences in QOL scores were found between groups using one-way ANOVA test ( Table  4 ) which shows that there was a statistically significant difference in QOL scores by marital status, and cancer diagnosis.
Regression analysis (see Table 5 ) of the symptom clusters showed that factor 1 and factor 2 were the strongest predictors of QOL. On the other hand, years of schooling were also a strong predictor of QOL.
Discussion
Patients with advanced cancer often experience diverse symptoms, which can vary widely in severity. These symptoms may be caused by the disease (cancer), treatment side effects, or by concomitant conditions. The resulting symptom burden is often high in the affected population (Teunissen et al., 2007; McCarthy et al., 2000) , and quality care for such patients necessitates various palliative interventions (Riechelmann et al., 2008) which might put these patients at high risk for potential drug interaction (Riechelmann et al., 2007) , and poor QOL (Bekelman et al., 2009) . Therefore, recognizing symptom clusters in cancer patients and identifying the factors that influence them and the subsequent QOL is paramount for clinical practice.
Very few studies have explicitly tested the influence of demographic variables on symptom patterns among advanced cancer patients (Husain et al., 2007; Jodhory et al., 2001; Walsh et al. 2000; Zimmermann et al., 2010) , and none have studied the influence of such variants on symptom clusters. To our knowledge, the current study is the first to explore symptom clusters and to examine the relationship between symptom clusters and QOL in patients with advanced cancer. The current study identified symptom clusters in patients with advanced cancer newly admitted to hospice home care and examined whether they are associated with specific demographic, and QOL variables.
The findings of the study show that lack of energy, pain, dry mouth, lack of appetite, feeling drowsy, and shortness of breath were the most prevalent symptoms. This result is similar to what has been reported by previous studies (Bender et al., 2005; Tsai et al., 2010; Stark et al., 2012) . The participants also reported that the most bothersome symptoms were cough, constipation, worrying difficulty sleeping, and feeling sad, this also has been reported in other studies (McMillan and small, 2002; Stark et al., 2012) .
The symptom experience is dynamic and therefore causes different symptom clustering. The factor analysis of the participants' symptoms showed that they were mainly four categories. The four categories were: physical -related symptoms (pain, lack of appetite, cough, dry mouth, and difficulty in swallowing); gastrointestinal -related symptoms (nausea and vomiting); respiratory -related symptoms (shortness of breath); and psychological -related symptoms (difficulty concentrating, sad, sweating, worrying, feeling drowsy, lack of energy, dizziness, and feeling irritable). Literature shows that until now cancer symptom research has The other findings of the current study show that age is significantly associated with all the symptoms highlighted by the study results. The relationships with age appear to suggest that younger patients with advanced cancer perceive greater symptom intensity and distress and worse QOL. It may be that clinicians need to tailor interventions for younger patients who are having greater difficulty coping with the disease and symptoms. The relationship between age and cancer symptom intensity has been previously reported (Jordhy et al., 2001; Baumann et al., 2009; Schmidt et al., 2005) . Other significant relationships found (marital status, the level of education, and months since cancer diagnosis) were very weak.
The findings show that newly admitted hospice cancer patients had low QOL scores at admission. Generally, MSAS severity total score and Global distress total score were negatively correlated with QOL scores, indicating that higher rating of distress was related to lower QOL scores. Furthermore, the findings revealed that distress from pain, dry mouth, cough, lack of appetite, feeling drowsy, difficulty in swallowing, worrying, lack of energy, dizziness, difficulty concentrating, sad, and feeling irritable predicted QOL.
The oncology patients newly admitted to hospice care have symptoms which are more related to the care that they received in the community rather than the hospice care. Therefore, the current study is unique because the symptoms that formed clusters were not predetermined, but rather considered and analyzed all the multiple symptoms patients presented with to identify how they clustered. The large sample size for the current study also provided sufficient statistical power to examine this problem. The findings of the present study provide us important insights into the symptom experiences and relationships between symptom clusters and QOL in cancer patients newly admitted to hospice home care and support the definition suggested by previous studies for symptom cluster as consisting of two or more symptoms that are related to each other and that occur together. There is a need for further studies about the impact of symptoms clusters on patient outcomes in hospice cancer patients.
In conclusion, patients with advanced cancer reported various concurrent symptoms, and these form symptom clusters of four main categories: physical, gastrointestinal, respiratory and psychological related symptoms. The four symptoms clusters have a negative influence on patients' QOL and required specific care from different members of the hospice healthcare team. Therefore, the current study findings provide us with additional understanding of the symptom clusters which could help health care providers develop more comprehensive assessment tools and care plans to ensure more effective symptom management strategies to improve QOL for cancer patients receiving hospice care.
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